T HE use of herbicides is assuming larger proportions as the need for them becomes more pressing and as the effectiveness of the treatments is increased. The introduction of new inorganic and organic compounds for controlling certain weeds has caught the fancy of the public and no doubt will lead to a greater use of these and others yet to be promoted.
Probably the best known herbicide is sodium chlorate. Although this is a good weedkiller, it has the disadvantage of rendering the soil toxic for desirable plants. Much work has been done with it, some of which is contradictory.
It was during the experiments of 4) 3 that our attention was called to the fact that soil reaction and nitrates were factors in the reduction of the residual toxicity of sodium chlorate. It was postulated that soil microorganisms might be involved. Consequently, samples were taken from soil in greenhouse benches which Hurd-Karrer had treated with various herbicides and bacteriological analysis made. These consisted of making plate counts of total viable organisms, fungi, and actinomyces and the determination of the numbers of protozoa by the ultimate dilution method.
In spite of the fact that no consistent results were obtained from the samples, the idea that microbes might be involved in the reduction of the'toxicity still persisted. About that time Nelson (8) observed that the numbers of ordinary soil organisms (heterotrophs) were not affected by the chlorate, that their activity in treated soil was increased by the addition of organic matter, and that this caused a rapid reduction of the chlorate. Although Nelson's method of determining microbial activity is open to criticism because of the anaerobic condition of the experiments under which gas was produced from glucose, his results were very suggestive. It seemed, therefore, that a different approach to the problem should be taken, especially to avoid the effect of growing plants or of those that had started to grow and failed, as often happens on toxic soil. This indicated laboratory experiments in which attempts should be made to determine the effect of herbicides on a static soil flora and on a flora developing in the presence of a food supply.
MATERIALS AND METHODS
The soil used in most of the tests was Cadorus silt loam from the South Farm of the Plant Industry Station at Beltsville, Md. It had good fertility and was just under neutrality in reaction. For the last experiment reported here, Branchville sandy loam was also used. Owing to the work involved These were put into 2-liter flasks and stored at will be noted that the rate of application of the h about 500 and 1,000 pounds per acre, respectively, figure being double and the higher figure four usual field treatment. This was deliberate in order tuate the effects. In the experiments with 2,4-d noxyacetic acid, much lower applications were ma plained under that heading.
Samples were usually taken for analysis 3, 6, days after treatment. The soil suspension was pr putting 10 grams of the well-mixed sample into a m adding, from a bottle containing 90 ml, enough water to make a thin paste. After triturating fo seconds, the remainder of the 90 ml of sterile added, mixed, and the suspension transferred to bottle. This was then shaken for 2 or 3 minutes, a 10 ml were transferred to oo ml of sterile tap w process was repeated, giving dilutions in steps of lo-5 . The total plate count of microorganisms and t of actinomyces was determined by plating I ml dilution of the soil on soil extract agar (10). Usu instead of i% of agar was used. These plates were at 28° C for 8 days, the differential count of th being made under a binocular microscope with Q cation. It is sometimes difficult to distinguish bet actinomycete and bacterial colonies, but any great the former can be seen in spite of this difficulty.
The fungi counts were obtained by plating I ml or 10"* dilution on glucose nitrate soil-extract aga rose bengal was added to suppress the actinomyce teria (n). Incubation was at 28° C for 3 or 4 da
The protozoa were estimated by the ultimate dil od, i. e., the highest dilution producing growth in medium. Three tubes of soil extract (soil extra without agar), each containing a piece of timoth tending above the surface of the liquid, were inoc i ml of the 10"° dilution, another set of three, wi and still another, with the io" 3 dilution. After inc a week at 28° C, the tubes were examined for p taking 2 loopfuls from each tube, especially from hay, and examining the material under a magnific or 200 as suits the individual. It is realized that of tubes is not sufficient to give accurate counts. tubes should be inoculated from each dilution, bu work involved was not justified in the work rep Methods for enumerating the numbers of n ' nitrate-forming bacteria were investigated during of the work. In general, inoculations from sever were made into suitable media and, after proper chemical tests to indicate bacterial development As in the case of the protozoa, accuracy was s order to save work. Three replicates of the io~ io"* were used in the early observations and o
